The learning environment describes the way that trainees perceive the culture of their workplace. We audited the learning environment for trainees throughout Australia and New Zealand in the early stages of curriculum reform. A questionnaire was developed and sent electronically to a large random sample of Australian and New Zealand College of Anaesthetists trainees, with a 26% final response rate. This new instrument demonstrated good psychometric properties, with Cronbach's α ranging from 0.81 to 0.91 for each domain. The median score was equivalent to 78%, with the majority of trainees giving scores in the medium range. Introductory respondents scored their learning environment more highly than all other levels of respondents (P=0.001 for almost all comparisons). We present a simple questionnaire instrument that can be used to determine characteristics of the anaesthesia learning environment. The instrument can be used to help assess curricular change over time, alignment of the formal and informal curricula and strengths and weaknesses of individual departments.
The overall ambience of medical education environments is an important concept. It relates to the manner in which trainees perceive the characteristics of their learning environment and thus, to how motivated they are to engage in all aspects of a formal training curriculum. It has been said that "a working environment that is conducive to learning is critically important to successful training" 1 . Students who perceive their learning more positively are more likely to enjoy themselves, achieve more and develop more effective and successful learning approaches than those who do not 2, 3 . The learning environment has been variously defined as the "overall atmosphere and characteristics of the classroom or school" and "the characteristic pressures, stresses, rewards, and conformitydemanding influences that characterise an educational environment" 4 . The concept has been described by different terminology over time: climate, environment, atmosphere, tone, milieu, press, ethos, culture, personality and informal or hidden curriculum have been used virtually synonymously.
Established instruments for measuring learning environments have been applied in a range of situations in medical, as well as general, education 3 . The postgraduate medical education environment is complex, due to factors such as multiple settings, multiple authoritative and socialising influences, a wide range of goals and purposes and tensions between service delivery and training as well as between personal and professional development 4 . Training occurs mainly 'on-the-job' in the workplace rather than in a defined, stable location such as a university. We chose to use the term 'clinical learning environment' to describe the educational climate in our workplace-based study. As noted by Genn over a decade ago, climate measures give information about the quality of an educational program, clear guidance on changes that may be considered and the ability to monitor the extent to which changes have been achieved 3 . Most published instruments relate to medical student or pre-vocational junior doctor climates [5] [6] [7] . One anaesthesiaspecific instrument, the Anaesthetic Theatre Educational Environment Measure, was described in 2004, with a total of 40 questions grouped into five themed domains 8 . A 2007 study explored associations between the academic performance of trainees and several variables including trainees' perceptions of the educational environment using a student-based measurement instrument 9 . Despite changes in curricula and approaches to training, there has been little exploration of the experience of the clinical learning environment for anaesthesia trainees in the last decade.
The Australian and New Zealand College of Anaesthetists (ANZCA) runs a postgraduate specialty training program in the two countries, with approximately 1500 trainees in over 150 training sites. In 2013, ANZCA introduced a revised curriculum with an increased emphasis on workplace-based learning. Although training and learning in the specialty of anaesthesia are heavily workplace-based, the learning environment for ANZCA trainees has not previously been investigated.
The aims of our project were to produce a revised and updated learning environment measurement instrument, to determine whether there was evidence to support the validity of its use and to use the instrument to measure the clinical learning environment throughout the ANZCA training program in the early stages of curriculum reform.
Methods
This project was approved by the University of Wollongong Human Research Ethics Committee (Approval No. HE13/154).
The instrument development process followed accepted practice for establishing validity based on test content 10 . A preliminary list of 79 items was generated after review of the relevant anaesthesia and medical education literature 5, 8, 11 . Thirty-five items remained after merging of similar questions and eliminating duplications. This list was piloted with a convenience sample of nine local and rotational trainees in one of the authors' departments. Items were modified for clarity then explored again with a focus group of 29 educational and rotational supervisors from throughout New South Wales. This ensured a broad input from rural, regional and metropolitan, as well as small and large departments. The final list of 38 items was transformed into an online survey with a five-point Likert scale of agreement (Appendix 1).
Questionnaires were sent via an email link to a random sample of 1000 trainees; approximately 66% of the total trainee number. Randomisation and distribution were performed by the ANZCA Clinical Trials Network (was Trials Group). Responses were anonymous and confidentiality was maintained. All training year levels (introductory training, basic training, advanced training and provisional fellowship training) were included. Trainees were surveyed towards the end of a rotational period to ensure adequate exposure to an individual department. One reminder message was sent and the survey was closed after six weeks.
Psychometric analyses were performed to provide evidence of instrument validity based on internal structure and included internal consistency reliability and factor analysis 10,12 . Cronbach's α is a standard measure of internal consistency and measures the correlation between items on a questionnaire. It is the most commonly used measure of reliability in questionnaire studies and, in a multidimensional questionnaire, is most appropriately applied to subscales rather than the entire instrument 12 . By convention, values below 0.6 are regarded as demonstrating poor internal consistency 13 . Factor analysis is a statistical method that seeks to identify constructs underlying the responses to groups of items. This process enables a reduction in the terms describing the phenomenon of interest while still capturing meaning. The result is fewer, broader, overarching dimensions of the overall concept described by the original items. We performed exploratory factor analysis to identify interrelationships among questionnaire items using the principal axis factor method as the data was not normally distributed on testing 14 . We performed a Promax rotation as we assumed that our factors would be somewhat related 14 . Questionnaire results were analysed with non-parametric methods: medians, frequency counts and distributions and the Mann-Whitney U test with Bonferroni corrections for multiple comparisons.
Results
We received 303 responses. Responses were excluded if the trainee was in an overseas department, did not answer all questions or the training year was not identified, leaving a total of 263 completed responses (a 26% completed response rate). Responses were received from trainees in all training years and from both countries, in proportions similar to those in the overall sample.
We used a combination of the Cattell scree test, a requirement for factors to contain a minimum number of items and conceptual coherence of the structure produced to determine factor retention 14 . A four-factor model explained 52% of the variance, an acceptable level for social science studies 15 . The factor domains obtained were labelled social atmosphere, supervision, workplace-based learning and formal teaching program. Three items did not initially load onto any factor. Whether to include or exclude these items is a matter of judgement; on examination, we felt it was important to retain the content of these items and found that placing them into the factors that seemed most contentvalid had minimal impact on the statistical analysis. One item loaded to two factors and was also allocated according to the most appropriate content and best statistical fit.
Internal consistency reliability of the subscales was high: Cronbach's α ranged from 0.81 for formal teaching programme, 0.83 for workplace-based learning, 0.90 for social atmosphere and up to 0.91 for supervision.
Overall scores for the clinical learning environment demonstrated a median of 149 out of the maximum possible score of 190, equivalent to 78%. We calculated three ranges of scores using arbitrary figures of ≤3/5 for every question as a low score (total 114 points), and ≥4/5 as a high score (total 152 points). This gave a distribution of scores as shown in Table 1 .
No individual question gave a score of less than the middle value (2.5) and only two questions gave a median score of 3. These questions were: 'I am clear about the learning objectives of a clinical teaching session' and 'There is an informative anaesthesia trainee handbook'. All other questions returned a median score above 3. The median score for each of the four domains was 4/5. There were no differences in median scores between Australia and New Zealand or between males and females. The level of training did impact on total score and scores for each domain: introductory trainee respondents scored higher than all other training levels (overall median 157). Provisional fellows had the next highest scores (median 149), with basic and advanced trainees scoring lowest (medians for basic and advanced trainees were 147.5 and 147, respectively).
Each domain was analysed for the level of agreement the trainees demonstrated with the questions. Likert scales were collapsed to 'agreement' (containing 'agree' and 'strongly agree'), 'neutral' and 'disagree' (containing 'disagree' and 'strongly disagree'). There was a high level of agreement within the domains of social atmosphere, supervision and workplace-based learning, with the formal teaching program domain scoring lowest overall (Table 2 ). Introductory trainee respondents scored significantly higher than all other levels and within all domains except for one comparison in the formal teaching program domain (introductory versus advanced trainees) (P=0.001 in all other comparisons) ( Figure  1 ).
Discussion
The current understanding of validity is an argument that the actions based on the use of an instrument in a particular context can be justified by the available evidence 10, 16 . The types of evidence that support a validity argument are test content, internal structure, response process, relationships with other variables and consequences of testing 10, 12, 16 . This study provides evidence of test content and internal structure that support the use of this instrument in the clinical learning environment in postgraduate anaesthesia training. The instrument consists of 38 questions grouped into the themes of social atmosphere, supervision, workplace-based learning and formal teaching program.
The current learning environments for anaesthesia trainees in Australia and New Zealand are perceived by respondents to be in the medium to high range. This suggests room for improvement overall. The study identified two specifically low-scoring questions (on learning objectives and a trainee handbook) that could be easily addressed. Clarity about objectives during a teaching session is a fundamental quality of good clinical teaching. The relatively low score given to this point suggests that trainees and trainers often do not approach a day together in theatre as a teaching session from which particularly defined points could be learned. This may reflect a lack of identification, a lack of time at the beginning of a list to make a quick learning plan or a lack of knowledge or confidence to ensure that such a plan is implemented. The provision of good orientation and formal guidelines are particularly important in an environment with a high and regular turnover of staff, when staff are junior and with a large number of supervising senior staff with their own individual practices. ANZCA recommends a planned orientation program for all new trainees 17 . Introductory trainee respondents demonstrated a more positive view of the clinical learning environment than trainees at other levels. This finding reflects a difference in the match between expectations and actual experience of different levels of learner. Several factors could account for this. The introductory level is new to the curriculum and both supervisors and trainees were specifically trained on the requirements for this new period and monitored it closely. Introductory training is shorter than the other training periods-six months compared to 12 to 24 months for the other periods-with a more intense focus on learning and assessment. Supervision is mostly one-to-one with a strong relationship between trainees and trainers. The level of learner is known to affect perception of the learning environment, as more mature learners have different requirements and expectations compared to beginners 18 . There was some difference between the respondents' scores across the measurement domains, with social atmosphere receiving the most positive rating and the formal training program the least. As teaching within anaesthesia relies heavily on social interactions, it was not surprising that this dimension was highly rated. Efforts to strengthen perceptions of the formal teaching program are likely to improve overall trainee satisfaction. It has been suggested previously that the clinical learning environment is largely a holistic concept. Hence, if a particular learning environment is perceived to have strengths in one domain, it is likely to be highly perceived overall 5 . This viewpoint is supported by our study, with mostly high perceptions across most domains. Trainees appeared able to discriminate sufficiently between questions and domains as seen by the one domain and by the several questions in separate domains that did score lower. More in-depth study of individual departments may reveal particular local strengths or weaknesses.
Our study is consistent with the existing literature on the measurement of medical learning environments. Psychometrically, our instrument performs well, with reliability as reflected in the Cronbach's α being higher and more consistent across all domains than reported in other similar studies [5] [6] [7] 19 . Our overall median score of 78% compares well with the 73% reported by Holt and Roff in United Kingdom anaesthesia trainees and the 79% reported by Bloomfield and Subramaniam for Australasian radiology trainees 8, 11 . Trainees in early years gave higher scores than those in later years in the former but not in the latter study. The factor domains of social atmosphere, supervision, workplace-based learning and formal teaching program are similar to those reported previously. Despite differences in time, country, response rate and curricula, our results were similar to the UK study of a decade ago 8 .
We have provided evidence of instrument validity based on content development and internal structure. There is scope for further research to seek evidence of concurrent and predictive validity by exploring the relationship of the clinical learning environment with other variables 10, 16 . Potential concurrent measures may include performance in ANZCA assessments or investigation of departmental quality, while a potential predictive criterion would be future workplace performance as fellows. There are difficulties to be overcome however; evidence of the reliability of workplace-based assessment in the ANZCA program is yet to become available and departmental and fellow work performance are seldom measured.
"Any new curriculum cannot be sensibly separated from its learning milieu...the introduction of a new curriculum creating repercussions in the learning milieu, and these repercussions, in turn, affecting the new curriculum and moderating its impact" (as quoted by Genn 20 ). Learning within the ANZCA specialty training program has always occurred primarily in the workplace. The 2013 curriculum brought a greater emphasis on structured learning episodes, formative feedback and workplace-based assessment. New curriculum elements were designed to be theoretically sound and consistent with contemporary educational practice. However well-designed the formal curriculum may be, it will be experienced by trainees in individual workplaces that each possess their own particular cultural environment. The World Federation for Medical Education states that 'environment' is one of the core targets for evaluation of medical education programs 21 . An assessment of environment is thus necessary and timely to ensure that the curriculum is experienced as envisaged. We have provided some description of the clinical learning environment at a very early stage of curriculum implementation and plan to measure it again after the curriculum is more fully embedded.
The main limitation of this study is the response rate. Rates of around 30% are common for electronic surveys and ours is close to this point 22 . Caution should be exercised when extrapolating our findings to all ANZCA trainees, although we have no reason to suspect a biased sample. The low response rate may reflect a low level of interest from trainees or either a high or low impression of the clinical learning environment that trainees did not wish to report. It can be difficult to obtain honest feedback from trainees on their supervisors and workplaces, as they may be fearful of personal repercussions. This work was designed to ensure privacy and confidentiality and this was explained to participants in detail. It is possible that some trainees still did not feel safe enough to reply. An anonymous online survey was deemed to be the most suitable methodology. Despite the limitations of a set questionnaire in investigating attitudes and beliefs, this is the standard method used in studies of learning environments [6] [7] [8] 11, 23 . Despite the low response rate, the clinical learning environment instrument was developed using a large sample across two nations. It can now be used to help gauge the effect of curricular change over time and to help assess the alignment between the formal curriculum and how this is actually experienced in the workplace. It can also be used by individual departments to help assess and diagnose problem areas in their own local situation. The effect of changes made to address these can then be reassessed. Domains that score highly can be considered strengths in a department and can be examined further to determine the successful measures that underpin them.
In summary, the clinical learning environment is important for the quality of learning in anaesthesia and can be measured in a reliable manner using a reasonably simple instrument, which we have developed, described and tested. Currently, ANZCA trainees perceive the quality of their clinical learning environments moderately highly, although there are identified areas for improvement.
